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Abstract of JP7070666 

PURPOSETo continuously produce a 
hypoeutectic Al-Si alloy and a hypereutectic 
Al-Si alloy from aluminum scrap at the high 
yield. CONSTITUTION:The aluminum scrap is 
melted and iron removal is executed with an 
iron removing furnace 10 to if necessary, the 
moiten raw material adjusting the components, 
The hypoeutectic Al-Si alloy is obtd. from the 
iron removed molten metal with a refining 
furnace 20 (A-C) and the remaining molten 
metal is sent to the following refining furnace 
20 (B, C) or pre-treating furnace 30. In the pre- 
treating furnace 30, the hypereutectic Al-Si 
alloy is obtd. while separating Fe content as an 
intermetallic compound, in the refining furnace 
20 (A-C), the hypoeutectic AI-SI alloy having Si 
concn. corresponding to each grade is obtd. In 
the pre-treating furnace 30, the hypereutectic 
Ai~Si alloy having high Si concn. is obtd. In the 
whole system, the Ai content brought out to 
the system accompanied with the intermetallic 
compound is little. 
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Claims 

1 . A method for continuous refining of aluminum scraps that comprises an Fe-removing process of 
crystallization-separating Al-Si-Fe-Mn type mtermetallic- compounds from aluminum melt having a 
composition, from which mtermetallic compounds are crystallized as primary crystal, a refining process 
of directionally solidifying the iron-removed aluminum melt to produce hypoeutectic Al-Si alloy having 
low Fe content, and a post-treatment process of crystallization-separating Al~8i~Fe~Mn type 
mtermetallic compounds from the remaining melt, from which the aforementioned hypoeutectic Al-Si 
alloy to produce hypereutectic Ai-Si alloy having lowFe content, 

2. A method for continuous refining of aluminum scraps described in claim i, wherein the 
Al-Si~Fe-Mn type mtermetallic compounds crystallized in the Fe-removing process are removed from 
the aluminum melt by suction. 

3. A method for continuous refining of aluminum scraps described in claim. 1, wherein the 
hypoeutectic Al-Si alloy produced in the refining process is pulled out as a solidified body along the 
horizontal direction. 

4. A method for continuous refining of aluminum scraps described in any of claims 1-3, wherein 
aluminum melt with an adjusted Mn/Fe of 0.2-2 is used as the raw material for refining, 

5. Apparatus for continuous refining of aluminum scraps has a melting furnace for melting aluminum 
scraps, an Fe-removing furnace for removing Fe from aluminum melt sent from the melting furnace, 
refining furaace(s) for refining the Fe-removed aluminum melt sent from the Fe-removing furnace by 
segregation-solidification, and a post- treatment furnace for further removing Fe from the aluminum melt 
sent from die refining furnace, and hypoeutectic Al-Si alloy with low Fe content is obtained from the 
refining furnace while hypereutectic Al-Si alloy with low Fe content is obtained from the post-treatment 
furnace. 

* [Numbers in right margin indicate pagination of the original text,] 
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6, Apparatus for continuous refining of aluminum scraps described in claim 5, wherein the refining 
furnace has an opening for pulling out horizontally the solidified hypoeutectic Al*Si alloy and a suction 
pipe confronted to the furnace bottom where the intermetailic compounds are settled. 

7, Apparatus for continuous refining of aluminum scraps described in any of claims 5-7, wherein 
plural refining furnaces are arranged in a multistage mode, and the refining furnaces are connected by 
pipes for feeding the remaining melt after obtaining hypoeutectic Al-Si alloy in the preceding-stage 
refining furnace to the following-stage refining furnace, 

Detailed e xplana tion of the invention 
[0001] 

Industrial application example 

The present invention relates to a method and apparatus for refining aluminum with high impurity 
concentration to produce continuously aluminum alloys meeting various uses. 

[0002] 
Prior art 

When aluminum melt containing impurities or alloying elements are cooled, a-AI or intermetailic 
compounds as impurities are crystallized as the primary crystal according to the concentration. In the 
system where a-Al is crystallized as the primary crystal, purified aluminum as compared with the 
mother liquor is obtained, In the system, where intermetailic compounds are crystallized as the primary 
crystal, the impurity concentration in the remaining melt is lowered. As a result, a solidified body or, as 
the melt, refined aluminum or aluminum alloy is obtained. When aluminum is refined by the segregation 
method, the purity of refined aluminum is dependent on the concentration of impurities in raw material 
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aluminum, When aluminum is solidified in the system where a-Al is crystallized as the primary crystal, 
impurity elements are discharged from the solid phase and concentrated in the melt at the solidification 
interface of the melt. The concentrated impurities disperse in the mother liquor, and after elapsing of a 
fixed time the concentration of the impurities in the vicinity of the solidification interface becomes equal 
to that of the mother liquor and the refining progresses. However, it needs a long time for the 
concentration of the impurities in the vicinity of the solidification interface to equal that of the mother 
liquor. As a result, it is necessary to slow down notably the solidification rate, which cms^s the 
reduction of productivity. 

[0003] 

It is necessary for carrying out smoothly the crystallization reaction and avoiding blending of 
nonmetallic inclusions in the solidified body to diffuse nonmetallic compounds deposited in the 
solidification interface or the impurity concentrated solution into the mother liquor. Even in the system 
where impurities are crystallized as nonmetallic inclusions, the crystallization reaction is accelerated by 
relaxing the concentration gradient of the solidification interface. Mechanical stirring of raw melt is 
employed for diffusion, etc, of nonmetallic compounds or impurity concentrated solution, For instance, 
a method of stirring aluminum melt in a crucible using a stirrer while cooling the aluminum melt from 
the bottom of the crucible is introduced in Kokai Patent Application No. Sho 57p982]-92148, Refined 
aluminum grows from the bottom of the crucible and high-concentration impurity solution existing in 
the solidification interface diffuses into the mother liquor from the solidification interface by joining 
agitation flow formed by the stirrer. Therefore, aluminum material having high purity is formed as a 
solidified body at the bottom of the crucible. 
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[0004] 

Problem to be solved by the invention 

Purified product is obtained as solidified body from aluminum melt when a raw melting material with 
a relatively low content of impurities is used, Actual aluminum, scraps contain a large amount of various 
impurities, and intermetallic compounds containing Fe such as AI-Si-Fe, etc., are crystallized from the 
melt as the primary crystal. Particularly, in iow-grade materials with Fe content of 0-8% or more, such 
as cast alloy scraps, a large amount of AI-Fe-Si type intermetallic compounds is crystallized. In the 
system where intermetallic compounds are crystallized as the primary crystal, the refined product is 
obtained as solidified body which is crystallized from the melt purified by removing crystallized 
intermetallic compounds. At this time, pre-crystallized intermetallic compounds may be blended into the 
refined product to lower the purity of the refined product, However, the method for preventing the 
blending of intermetallic compounds has not been used practically in a form fitting to the productivity, 

[0005] 

Further, when a crucible is used as the refining container, the productivity is inferior since it is 
basically a batch process. Even the continuation of the refining process is tried at one part but it does not 
reach the industrially completed stage. Therefore, it is at such a state that the processing capacity of 
recovered aluminum raw materials can not keep up with material recovery as the recovery of aluminum 
cans, waste aluminum materials, etc., becomes active. The present invention is devised to solve these 
problems, and it aims to obtain hypoeutectic Al-Si alloy with low Fe concentration and hypereutectic 
Al-Si alloy with low Fe concentration at good productivity by arranging continuous Fe-removing /3 
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furnace, refining furnaces, and post-treatment furnace and dividing the materials discharged from each 
furnace into the feeder according to the type of materials to carry out the continuous treatment of 
aluminum scraps having high impurity concentration, 

[0006] 

Means to solve the problems 

The continuous refining method of the present invention refines aluminum scraps via the following 
processes for accomplishing its objective, 

Fe-removing process 

Al-Si-Fe-Mn type intermetallic compounds are crystallized and separated from aluminum melt 
having a composition from which intermetallic compounds are crystallized as primary crystal The 
crystallized Al-Si-Fe-Mn type intermetallic compounds can be removed from aluminum melt by suction. 
Or the crystallized intermetallic compounds can be separated from aluminum melt even by tilting the 
Fe-removing furnace to discharge Fe-removed melt. As raw material melt for iron removal, aluminum 
melt having Mn/Fe ratio of 0.2-2 is preferred. 

Refining process 

Fe-removed aluminum melt is directionaily solidified to produce hypoeutectic Al-Si alloy with low 
Fe content. It is preferred to pull out the hypoeutectic Al-Si alloy obtained in the refining process along 
the horizontal direction. Even in this case, the crystallized Al-Si-Fe-Mn type intermetallic compounds 
can be removed from the aluminum melt by suction. The productivity is improved by carrying out the 
refining process in a multistage mode. In the serial multistage arrangement, Fe is concentrated in the 
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residual liquid. Furthermore, only this process can be utilized for refining of AI alloy having low Si 
concentration and good purity, 

[0007] 

Post-treatment process 

Ai-8i-Fe-Mn type intermetallic compounds are crystallized and separated from the residual melt, 
from which hypoeutectic Al-St alloy has been obtained, to obtain hypereutectic AI-Si alloy with tow Fe 
content. In any process, segregation-separated intermetallic compounds are discharged to the outside of 
the system. Further, the continuous refining apparatus is equipped with a melting furnace for melting 
aluminum scraps, an Fe-removing furnace for removing Fe from aluminum melt sent from the melting 
furnace, refining furnace(s) for refining the Fe-removed aluminum melt sent from the Fe-removing 
furnace by segregation-solidification, and a post-treatment furnace for further removing Fe from the 
aluminum melt sent from the refining furnace, Hypoeutectic Al-Si alloy with low Fe content is obtained 
from the refining furnace, and hypereutectic Al-Si alloy with low Fe content is obtained from the post- 
treatment furnace, 

[0008] 

A refining furnace is used that has an opening for pulling out horizontally the solidified hypoeutectic 
Al-Si alloy and a suction pipe confronted to the furnace bottom where the intermetallic compounds are 
settled. It is also effective to control the Mn/Fe ratio of raw material melt for Fe removal at 0.2-2 in the 
melting furnace installed at the front stage of the refining furnace. Plural refining furnaces can be 
arranged in multistage. In this case, plural refining furnaces are connected by pipes for feeding the 
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remaining melt after obtaining hypoeutectic Al-Si alloy in the preceding refining furnace to the 
subsequent refining furnace. 



[0009] 

Hereinafter, the present invention will be explained concretely by referring to drawings. Aluminum 
scraps are charged into the Fe-removing furnace after melting (Fig. 1). In the Fe-removing furnace 10, 
as shown in Fig, 2, heater 1.2 is arranged at the inner side of the refractory which forms furnace shell 1 1 , 
and the raw material melt M] fed via the melt feed tub 13 is kept at a specified temperature. Stirrer 14 is 
immersed in the raw material melt Mi, The raw material melt Mi is cooled to a temperature of 
maximum 10°C higher than the solidification temperature of a-Al under stirring by the stirrer 14. 
Intermetallic compounds d are crystallized from the raw material melt Mi by temperature lowering, 
The intermetallic compounds C\ precipitate on the furnace bottom since the intermetallic compounds 
have higher specific gravity than the raw material melt Mi, Instead of the stirrer 14, electromagnetic 
coils may be arranged at the circumference of the Fe-removing furnace 10 to stir electromagnetically the 
raw material melt Mi. 

[0010] 

The bottom end of suction pipe 15 is opened in the vicinity of the furnace bottom. The precipitated 
intermetallic compounds d are mixed with a part of the raw material melt Mi and sucked up at slurry 
state by the suction pipe 15 to separate from the raw material melt Mj and are discharged out of the 
system. The raw material melt Mi is purified by separation of the intermetallic compounds Ci, The 
purified raw material melt M| is taken out as Fe-removed melt M 2 from the Fe-removing furnace 10, 
After discharging the Fe-removed melt M 2 , the intermetallic compounds Ci remaining at the furnace 
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bottom are scraped out, and next raw material melt Mi is charged into the Fe-removing furnace 10. In 
the case of Fig, 2, the Fe-removed melt M 2 is sucked up by the suction pipe 16 and sent to the next 
process, It is preferred for preventing solidification or temperature lowering of the Fe-removed melt M2 
in the inner part of the suction pipe 16 during conveying to heat and keep warm by heater 17 encircling 
the suction pipe 16. Instead of the suction pipe 16, a process of arranging the Pe-removing furnace 10 at 
a position higher than the refining furnace 20 and feeding the melt into the refining furnace 20 by tilting 
the Fe-removing furnace 10 can be employed, Further, the temperature compensation of the Fe-removed 
melt M2 can be carried out by heating the Fe-removing furnace 10 after removing the intermetallic 
compounds Ci. 

[0011] 

The type of intermetallic compounds Ci may be varied with type of raw material melt Mi for iron 
removal, but those are based, on Al-Si-Fe type, Al-Si-Fe-Mn type, etc., when ordinary aluminum scraps 
are used as melting raw materials, The Si concentration in the raw material melt Mi rises according to 
advance of solidification by cooling- When the Si concentration rises to around 12% by weight 
corresponding to the eutectic composition, the solidification rate is lowered and at the same time the 
operation condition becomes easily unstable. Therefore, it is preferred for preventing the disadvantage, 
from the production aspect, to maintain the Si concentration in the raw material melt Mi at 10% by 
weight or less. On the other hand, it is preferred for controlling Fe, Mn and Si concentrations in the 
solidified body by crystallization of intermetallic compounds C\ such as Al-Si-Fe-Mn type, etc., to 
maintain the Si concentration in the melt at 2% by weight or higher. 
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[0012] 

Further, the Fe and Mn concentrations in the Fe-removed melt M2 are maintained lower than the Fe 
and Mn concentrations in the raw material melt Mi by crystallization of Al-Si-Fe-Mn type intermetallic 
compounds- If the Fe concentration in the initial raw material melt Mj is low, the crystallization amount 
of the intermetalUc compounds Ci decreases and the processing rate lowers. Further, it is effective to 
remove Fe as Al-Si-Fe-Mn type intermetallic compounds rather than Al-Si-Fe type. At this point, it is 
preferred to maintain the Mn/Fe of Mn and Fe among impurities in the raw material melt Mi at a range 
of 0.2-2, To keep the Mn/Fe ratio or Si concentration at a specified range, there arises such a case of 
needing control of the melt composition in the range of the iowest limit. In this case, Si, Mn, etc., at state 
of simple metal substance or mother alloy are added as component controlling materials to the melting 
furnace 1 8 containing melting raw material of aluminum scraps, The component-controlled raw materia] 
melt Mi is sent from the melting furnace 18 to the Fe-removing furnace 10. 

[0013] 

The Fe-removed melt M 2 is charged into the refining furnace 20 from the Fe-removing furnace 10, In 
the refining furnace 20, as shown in Fig. 3 ? a melt feeding port 22 for delivering Fe-removed melt M 2 is 
installed on side wall of the furnace shell 21 constructed by refractory. The Fe-removed melt M2 fed 
from the melt feeding port 22 becomes solidified body S by cooling down under stirring with the stirrer 
23. The solidified body S is continuously pulled out from the opening 24 formed at the side wall of the 
furnace shell 21 via a die 31 and cooled by spraying of cooling water W, etc. The obtained solidified 
body S has low concentration of Si and Fe and can be utilized as hypoeutectic Al-Si type casting alloy. 
The die 3 1 may be a graphite die or Al die, or an electromagnetic die also can.be used, If an 
electromagnetic die is used, a solidified body S having a smooth surface is obtained* The solidified body 
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S is cut at a suitable length during process operation. Therefore, continuous operation becomes possible. 
Impurities are concentrated in the Fe»removed melt M2 accompanied with growth of the solidified body 
S. As a result, intermetaliic compounds C2 are crystallized from, the Fe-removed melt M 2 . Further, the 
intermetaliic compounds Cz taken in between resinoid crystals are washed by melt stirring flow formed 
by the stirrer 23 and separated from the solidified body S. It is preferred for smoothly carrying out the 
growth of the solidified body S and the crystallization of the intermetaliic compounds C2 to control the 
temperature of the Fe-removed melt M'2 by the heater 25. 

[0014] 

The crystallized intermetaliic compounds C2 are gathered at the furnace bottom by the rotation action 
of the stirrer 23, The intermetaliic compounds C2 are sucked out from the refining furnace 20 by the 
suction pipe 26, the bottom end of which is open in the vicinity of the furnace bottom. At this time, 
dispersion of the intermetaliic compounds C 2 gathered at the furnace bottom in the mother liquid is 
prevented by trap filter 27. As the trap filter 27, for instance, glass filter-clad stainless steel frame is used. 
The intermetaliic compounds C 2 can be removed even by a capturing material (not shown in the 
drawing) which is immersed in the Fe-removed melt M 2 in a suspended state. The Fe-removed melt M2 
is stirred by the stirrer 23 in Fig. 3, but electromagnetic stirring by electromagnetic coil 29 encircling the 
furnace shell 21, instead of the stirrer 23 ? or using together with the stirrer 23 can be employed. The 
remaining melt M2 after separating the solidified body 8 and the intermetaliic compounds C 2 is sent to 
next stage refining furnaces B, C (refer to Fig. 1) through tapping nozzle 28 installed at the furnace 
bottom or is sent directly to the post-treatment furnace 30, 



[0015] 

In the layout of multistage arrangement of plural refining furnaces A-C 3 the remaining melt M3 is 
sent successively to next stage refining furnaces B> C and refined in the same manner, Since the 
impurities are concentrated in the remaining melt M3, refined products B, C having higher impurity 
concentration, especially higher Si concentration, than the refined products A, B obtained in 
previous-stage refining furnaces A, B are obtained in next-stage refining furnaces B, C. Since the 
component control and Fe removal are carried out, however, the refined products A-C obtained in any 
stage can be used as alloy materials fit to respective use. Plural refining furnaces A-C can be arranged 
serially instead of in multistage arrangement. In this case, the remaining melt M3 discharged from each 
refining furnace A-C is sent directly to the post-treatment furnace 30, Further, a set of refining furnaces 
comprising plural stages may be arranged in parallel between the Fe-removing furnace 10 and the post- 
treatment furnace 30. The arrangement mode of the refining furnaces A-C is decided in consideration of 
processing capacity of each furnace. 

[0016] 

The remaining melt M3 discharged from the refining furnace 20 or the final-stage refining furnace C 
is sent to the post-treatment furnace 30. As the post-treatment furnace 3G, a furnace having the same 
constitution as the Fe-removing furnace 10 is used, and Fe component is removed as intermetallic 
compounds. Since the Si concentration in the remaining melt M 3 has been increased, however, the 
concentrated liquid after removing the intermetallic compounds can be used as hypereutectic Al-Si alloy 
with low Fe concentration for casting. Furthermore, when the Fe content in the concentrated liquid is too 
high, it is preferred to return the concentrated liquid to the raw material melting furnace and repeat the 
Fe removal treatment. Since the Fe-removing furnace is arranged at the from stage, all of hypoeutectic 
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Al-Si alloy (refined products A-C) obtained in each process and hypereutectic Af-Si alloy obtained from 
the post-treatment furnace 30 have low Fe concentration and are used as alloy materials for various 
applications according to their grade. Furthermore, since the mode of pulling out the solidified body S 
from the side wall of the refining furnace 20 along the horizontal direction is employed, its separation 
from the crystallized intermetailic compounds C 2 is surely carried out and the refining effect is high. 

[0017] 

Application example 

Preparation of raw material melt: A raw material containing aluminum automobile parts, waste sash 
material, etc, was melted in a melting furnace 1 8 provided with burner, and the resulting raw material 
melt Mi at 750°C had impurity concentration of 8% by weight of Si, 0.8% by weight of Fe, and 0.4% 
by weight of Mn. Since the Mn/Fe ratio was 0,5, the component adjustment in the melting furnace 18 
was not needed, and it was added directly into the Fe-removing furnace 10, 

Fe-removing process: A schedule was set up of continuously feeding melt M 2 to the refining furnace 
20, Fe of which was removed in 2 units of furnaces with capacity of 200 kg as the Fe-removing furnace. 
Raw material melt Mi 1 50 kg, which was melted in the melting furnace 1 8, was charged into the Fe- 
.removing furnace 10, In the Fe-removing furnace 10, the temperature of the raw material melt Mi was 
slowly lowered and it was kept at 600°C. At this time, the raw material melt was stirred by rotating the 
stirrer 14 at a circumferential speed of 2 m/sec, As a result, Ai~Si-Fe-Mn type intermetailic compounds 
Ci were precipitated at the furnace bottom. 
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[0018] 

After the precipitation of intermetallic compounds Ci was continued for 30 minutes, the Fe-removing 
furnace 10 was tilted to discharge intermetallic compound -removed and Fe-removed melt M 2 , The 
Fe-removed melt M 2 was fed into the refining furnace 20 via slag-removing filter. The Fe-removed melt 
M2 was sufficiently heated to prevent solidification of the Fe-removed M2 in the course of feeding to the 
refining furnace 20. The Fe-removed meit M 2 fed into the refining furnace 20 had impurity 
concentration of 8% by weight Si, 0,6% by weight Fe and 0.25% by weight Mn, and the melt 
temperature during transportation was 64G°C, After discharging the Fe-removed melt M 2) the 
intermetallic compounds Ci remaining at the bottom of the Fe-removing furnace 10 were scraped out to 
prepare the Fe-removing furnace 10 for the next batch. 



[0019] 

Refining process: As the refining furnace 20, 3 units of furnaces A-C as shown in Fig, 1 were 
arranged serially. As each furnace A-C, a furnace having the same structure (refer to Fig. 3) and metal 
holding amount of 150 kg was used. Further, an ordinary cross cut die having a die bore of diameter 
200 mm was attached to the opening 24. A graphite stirrer 23 was immersed in the Fe-removed melt M2 
charged into the refining furnace 20 and rotated at a circumferential speed of 1 m/sec of the stirring 
blade. Further, trap filter 27 was arranged at the furnace bottom to collect the intermetallic compounds 
C 2 crystallized from the Fe-removed melt M 2 < Every 30 minutes, the stirrer 23 together with the trap 
filter 27 was pulled up from the Fe-removed melt M 2 and the intermetallic compounds C2 precipitated at 
the furnace bottom were removed. 
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[0020] 

The temperature of the Fe-removed melt M 2 was maintained at 650°C by heater 25, and the solidified 
body S was grown by cooling via the die. As the solidification condition at this time, two types of 
solidification rate (casting rate) of 50 mm/h (about 4 kg-Al/h) and 1 50 mm/h (about 12 kg-Al/h) were 
employed. The compositions of refined products A-C obtained in the furnaces A-C are shown in Table h 
As is clear from Table 1, Si, Fe and Mn concentrations were reduced in all of the refined products A~C, 
and those could be used as hypoeutectic Al-Si type casting alloys. The significance of the present 
invention is seen especially in the notable lowering of Si and Fe concentrations. Among the refined 
products A-C, the Si concentration was increased in order of A-*B-»C. This shows that Si is 
concentrated as it moves to the refining furnaces B, C at the later-stage side. Therefore, products 
responding to grade are obtained from particular refining furnaces A, B, C The Si concentration of 
refined products is also varied with the solidification rate. Particularly, in the refined products B, C 
obtained from Si-concentrated residual melt B, C, high Si concentration is shown as the solidification 
rate increases, Thus, it is understood that it is better to select the solidification rate (casting rate) 
according to the grade required for the product. 



[0021] 
Table i 



TABLE 1 . Impurity concentrations of refined products obtained at each stage 



Refilling 
furnace 


Solidification 
rate, mm/h 


Impurities and content (wt%) 


Si 


Fe 


Mn 


A 


50 


3.5 


0.24 


0.23 


150 


3,5 


0.26 


0.23 


B 


50 


3.8 


0.23 


0.21 


150 


3.9 


0.25 


0.22 


C 


50 


4.1 


0.21 


0.20 


150 


4.5 


0.23 


0.20 
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[0022] 

The intermetailic compounds €2 separated in the refilling furnaces A-C were Ai-Si-Fe-Mn type in all 
cases. Further, the remaining melt M 3 shifting from each refining furnace A~C to next refining furnaces 
B, C or the post-treatment furnace 30 had the compositions shown in Table 2 when the solidification rate 
was set at 50 mra/h. 

[0023] 
Table 2 

TABLE 2. Composition of shifting remaining melt (wt%) 



Movement interval 


Si 


Fe 


Mn 


Mn/Fe 


Refining furnace A ~> Refining furnace B 


8.9 


0.67 


0.26 


0.39 


Refining furnace B -» Refining furnace C 


10.1 


0.77 


0.27 


0.35 


Refining furnace C -> Post-treatment furnace 


12.0 


0.94 


0.29 


^o3T" 



[0024] 

Post-treatment process; As the post-treatment furnace 30, 2 units of furnaces having same structure as 
the Fe-removing furnace 10 were used, and these furnaces were arranged such that the remaining melt 
M3 delivered from the refining furnace C was always charged into one of these furnaces, In the post- 
treatment furnace 30, the remaining melt M3 was cooled by stirring under the same conditions as Fe 
removal, and Al-SWPe-Mn type intermetailic compounds were removed as crystallized material, Thus, 
the concentrated liquid with lowered impurity concentration was discharged from the post-treatment 
furnace 30, The concentrated liquid thus obtained had impurity concentration of 12.0% by weight Si, 
0.5% by weight Fe, and 0.3% by weight Mn, and it could be sufficiently used as hypereutectic Al-Si 
type casting alloy. In the above facility constitution, the average processing amount per unit time under 
condition of solidification rate of 50 mm/h was measured. The processing amount at each process is 

shown in Table 3, Table 3 shows that hypoeutectic Al-Si alloy and hypereutectic Al-Si alloy are 
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obtained at an extremely high yield by removing only 4,7% by weight of intermetallic compounds in 
raw material melt Mi obtained by melting scraps. Therefore, even when aluminum scraps with high Fe 
concentration are used as melting raw material, hypoeutectic Al-Si alloy and hypereutectic Al-Si ailoy 
are produced corresponding to industrial production base by continuously combining Fe-removing 
t pretreatment, refining and Fe-removing post- treatment, 

[0025] 
Table 3 



TABLE 3. Processing capacity at each process of refining apparatus 
(solidification rate: 50 mm/h) 



Process 


Distribution after processing 


Distribution amount 


Melting process 




30 kg/h 


Fe-removing process 


Refining furnace 


29 kg/h 


Residue 


1 kg/h 


Refining process 
(sum total of A-C) 


Product, hypoeutectic Al-Si 
alloy 


13 kg/h 


Residue 


03 kg/h 


Post -treatment process 


Product, hypereutectic A]-Si 
alloy 


15.6 kg/h 


Residue 


0.1 kg/h 



[0026] 

Effect of the invention 

As explained above, in the present invention, after Fe is removed from raw material melt obtained by 
melting aluminum scraps, it is segregation-solidified to obtain hypoeutectic Al-Si ailoy, and 
hypereutectic Al-Si alloy is obtained from the residual liquid with raised impurity concentration by 
removing Fe, By this treatment, the Al amount being carried away by accompanying with intermetallic 
compounds is restrained to low level so that production of aluminum alloy at high yield is possible. 
Further, when hypoeutectic Al-Si alloy is produced as a solidified body by crosscutting process, 
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high-purity product without blending of the impurity crystallized as intermetallic compounds is obtained. 
Aluminum alloy at each process is used as alloy material of respective grade corresponding to the 
application. 

Brief des cripti on of the drawings 

Figure 1 is an Fe-removing furnace, refining furnace, and post-treatment furnace, which are arranged 
according to the present invention. 

Figure 2 is the inner structure of an Fe-removing furnace 

Figure 3 is the inner structure of a refining furnace 

Explanation of symbols 

Mi: raw material melt, M 2 : Fe-removed melt, M 3 : remaining melt, 

Cj> C 2 : intermetallic compounds, S: solidified body (hypoeutectic Al-Si alloy), 10; Fe-removing furnace, 
U: furnace shell, 12, 17: heater, 

13: melt feeding tub, 14: stirrer, 15, 16: suction pipe, 18: control furnace, 20: refining furnace, 21: 
furnace shell, 22: melt feeding port, 

23: stirrer, 24: opening, 25: heater, 26: suction pipe, 27; trap filter, 
28: melt tapping nozzle, 29: electromagnetic coil, 31: die 
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Figure 1 



Key: 1 


remaining melt (concentrated liquid) 


2 


refining furnace A 


3 


refining furnace B 


4 


refining furnace C 


5 


refined product A 


6 
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7 


refined product B 


8 


refined product C 


9 
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10 


raw material me St 


11 


post-treatment furnace 


12 
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13 
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14 
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15 
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Figure 3 
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